Oxidative stress response in an anaerobic hyperthermophilic archaeon: presence of a functional peroxiredoxin in Pyrococcus horikoshii.
Oxidative stress response in an anaerobic hyperthermophilic archaeon Pyrococcus horikoshii OT-3 was analyzed by two-dimensional gel electrophoresis. When P. horikoshii was grown on medium supplemented with air, a marked increase in the level of a 25-kDa protein was observed in comparison with cells grown under anaerobic conditions. The N-terminal amino acid sequence of the protein was determined to be VVIGEKFPEVEVKTTHGVIKLPDYF, which coincides with that of the putative alkyl hydroperoxide reductase that has been predicted in the genome database of P. horikoshii. The gene (PH1217) encoding the protein was cloned and expressed in Escherichia coli. The produced enzyme was a hyperthermostable peroxiredoxin whose activity was not lost after incubation at 90 degrees C for 20 min. The enzyme catalyzes the reduction of cumene hydroperoxide and hydrogen peroxide using dithiothreitol as an electron donor. Northern blot analysis revealed that the transcription of the gene increased by the addition of exogenous oxygen and by the addition of an oxidative stress-inducing reagent, and reached maximum within 30 min. These results suggest that the peroxiredoxin plays an important role in the peroxide-scavenging system in an anaerobic archaeon P. horikoshii.